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APPARATUS FOR RECORDING AND/OR
REPRODUCING A RECORDING MEDIUM
HAVING AUTOMATIC TRACK NUMBERING
CAPABILITY

This 1s a divisional of application Ser. No. 08/411,745,
filed as PCT/JP94/01324 Aug. 10, 1994, now U.S. Pat. No.
5,724,322,

TECHNICAL FIELD

The present invention relates to an apparatus for recording,
and/or reproducing a recording medium. Particularly, the
present mvention relates to an apparatus for recording and
reproducing a recording medium on which management
information for recording or reproducing data 1s recorded
together with data.

BACKGROUND ART

Recordable disk media, such as a magneto-optical disk or
the like, can be accessed randomly with ease as compared
with a tape-shaped recording medium, such as a DAT
(Digital Audio Tape), a compact cassette tape or the like.
Theretfore, data need not be recorded from the inner periph-
eral side to the outer peripheral side of the disk 1n the correct
order of a first track to an nth track. In other words, even
when a piece of music 1s recorded on the disk at 1ts physical
random positions, 1f recorded address data of music recorded
from the first to nth tracks are managed, then 1t 1s possible
to reproduce music 1n the correct order.

Further, a track serving to record a piece of music need
not always be recorded on consecutive segments (segment 1s
referred to as a portion 1n which physically continuous data
is recorded) and may be discretely divided into a plurality of
secgments and recorded on the disk.

In particular, in the system in which data read out from a
magneto-optical disk 1s temporarily stored in a bufler
memory at high transfer rate, read out from the buifer
memory at a constant transfer rate and demodulated as an
audio reproduced signal, even when reading of data from the
magneto-optical disk 1s temporarily interrupted due to
access between the segments, 1t 1s possible to continuously
output the reproduced audio signal.

Accordingly, 1 recording and reproducing operation
within the segment and high speed access operation, 1.c.,
access operation which 1s ended within a reproducible time
based on a data stored amount generated by a difference
between a write data and a read rate of the buffer memory
are repeated continuously, even when a track of a piece of
music 15 physically divided into a plurality of segments,
music can be recorded/reproduced satisfactorily.

As shown 1 FIG. 1, for example, although a first music
1s recorded as a segment M, and a second music 1s recorded
as a segment M, continuously, 1t 1s possible to record fourth
and fifth music separately on the disk as shown by segments
M,y to My, and Ms;y to M5,y FIG. 1 1s a schematic
diagram and, 1n actual practice, it 1s frequently observed that
one segment 1s recorded over several to several 100s of
fracks or greater.

When music 1s recorded on and erased from the magneto-
optical disk repeatedly, irregular empty regions occur on the
track due to a difference between a playing time of recorded
music and a playing time of erased music. However, 1f a
discrete recording i1s executed as shown in FIG. 1, then 1t
becomes possible to record music of which playing time 1s
longer than that of the erased music by effectively using the
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2

erased portion. Therefore, 1t 15 possible to solve a problem
of useless data recording area generated by repetitive
recording/erasure. Incidentally, recorded data 1s not limited
to “music” and any kinds of audio signals may be recorded.
In this specification, let it be assumed that music 1s recorded
as data (track) of continuous one unit.

Upon recording, a recording 1s made on this disk while
accessing segments forming a plurality of non-recording
regions. Upon reproduction, segments should be accessed
such that a piece of music 1s reproduced correctly. To this
end, segments of a piece of music, such as data connecting
M,y 1o My, and data indicative of the non-recording
region are held as U-TOC (user TOC, hereinafter simply
referred to as U-TOC) which 1s rewritten at each recording
or erasing operation. Under the control, the recording/
reproducing apparatus reads this U-TOC information and
allows the head to access the tracks so as to perform proper
recording/reproducing operation.

As described above, the disk 1s provided with the U-TOC
in order to manage the address of the first to nth tracks and
the non-recording regions and to manage the connection of
segments 1n respective tracks and the non-recording region.
In the system for checking this information, the recording/
reproducing apparatus can easily execute edit, such as
division and connection of tracks, by rewriting the U-TOC.

When the divide operation 1s carried out at the position of
somewhere of the first music, for example, if the U-TOC 1s
rewritten such that the address position 1s set to the end
address of the first music and that the position of the end
address of the first music from that position 1s managed as
start address and end address of a resulting second music,
then the original first music 1s divided into the first and
second music at the position of somewhere of the first music.

When the combine operation 1s carried out at the bound-
ary position of the first and second music, 1f the U-TOC 1s
rewritten such that the start address of the first music and the
end address of the second music are managed as start
address and end address of a new first music, then the
original first and second music are combined to provide a
new {irst music.

In order to carry out the above-mentioned edit, the con-
ventional disk recording and reproducing apparatus 1s pro-
vided with edit mode operation function 1n addition to the
reproducing mode (operation mode, such as playback, play-
back pause, fast forward, fast rewind and access) and the
recording mode (operation mode, such as recording and
recording pause).

FIG. 2 shows an operation processing in the edit mode.

In a playback mode (F900), for example, if an edit key 1s
operated (F901—YES), then operation in the edit mode is
selected. If combine, divide and erase (function to rewrite
U-TOC so as to erase a designated track) are entered and title
input (processing for rewriting character data, such as music
name and disk name corresponding to a designated track or
disk on the U-TOC) is carried out as edit function, it is
determined 1n steps F902, F903, F904 and F905 whether or
not any processing 1s selected. Then, a combine processing
(F906), a divide processing (F907), an erase processing
(F908) and a title enter processing (F909) are executed.

However, even when the edit modes are prepared so that
various kinds of edit processing and U-TOC edit processing
can be carried out as described above, there 1s then the
problem that 1t 1s not so easy for the user to use the edit
function. In particular, the combine processing and the
divide processing are not so easy to use.

In the divide processing in which a track number 1s
incremented, for example, the divide processing should
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preferably be carried out by the user at any time in the
recording or playback. Specifically, if the divide processing
1s carried out to input a track mark when a speaker is
changed during contents of conference are recorded, the
divide processing need not be carried out after the recording
was ended and a desired speech can be readily accessed and
played back upon reproduction. Similarly, when a radio
broadcasting 1s recorded, 1f a track mark 1s 1mmediately
input with ease at the completion of music, then 1t is
convenient for the user to access and reproduce the music
upon playback. Further, it 1s convenient for the user if the
user mputs a track mark to an arbitrary point during the
playback while listening to reproduced music or if the user

carries out the combine processing by using the track mark.

However, these processing are executed 1n the edit mode
as described above and cannot be carried out with ease

during the recording and playback.

In view of the aforesaid problem, according to the present
invention, it becomes possible to execute the divide pro-
cessing and the combine processing with ease.

DISCLOSURE OF INVENTION

The present invention relates to an apparatus for recording,
and/or reproducing a recording medium which 1s comprised
of a recording and reproducing means for recording data or
reproducing data on or from a recording medium in which
management information for recording or reproducing data
1s recorded together with data, designating means for des-
ignating a breakpoint position of one data and control means
for recognizing a timing point at which the designating
means 1s operated as the breakpoint position when the
designating means 1s operated during data recording or
reproduction on or from the recording medium by the
recording and reproducing means and controlling the record-
ing and reproducing mean so as to rewrite management
information.

Since a track mark can be entered or canceled by the
designating means (track mark operating means) during the
reproducing mode or recording mode, 1.€., 1n the operation
state, such as reproducing, recording, pause or the like, the
divide edit and the combine edit become simple and easy to
handle. Further, the divide edit and the combine edit become
useful functions. Further, 1f the divide edit and the combine
edit are effected 1n a remote control fashion by the desig-
nating means (track mark operating means) provided in a
microphone, a headphone and a remote commander, the
recording processing and the reproducing processing
become easier and more useful.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram used to explain the recording state of
a disk;

FIG. 2 1s a flowchart of divide operation processing and
combine operation processing;

FIGS. 3A to 3D are a plan view, a front view, a right-hand
side elevational view and a left-hand side elevational view
of a recording and reproducing apparatus according to the
present mvention;

FIG. 4 1s a plan view of a microphone used in the
recording and reproducing apparatus according to the
embodiment;

FIG. 5 1s a diagram used to explain a headphone used in
the recording and reproducing apparatus according to the
embodiment;

FIG. 6 1s a plan view of a remote commander used 1n the
recording and reproducing apparatus according to the
embodiment;
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FIG. 7 1s a block diagram of a main portion of the
recording and reproducing apparatus according to the
embodiment;

FIG. 8 1s a diagram of an inside circuit of the headphone
used 1n the recording and reproducing apparatus according
to the embodiment;

FIG. 9 1s a diagram used to explain a P-TOC sector 1n a
disk;

FIG. 10 1s a diagram used to explain a U-TOC sector 1n
the disk;

FIG. 11 1s a diagram used to explain a link structure of the
U-TOC sector 1n the disk;

FIGS. 12A, 12B, 12C are diagrams used to explain a disk
area structure and divide/combine edit;

FIG. 13 1s a diagram used to explain the management state
by U-TOC;

FIG. 14 1s a diagram used to explain U-TOC rewrite
operation by the divide edit;

FIG. 15 1s a diagram used to explain U-TOC rewrite
operation by the combine edit;

FIG. 16 1s a flowchart of a divide processing according to
the embodiment;

FIG. 17 1s a flowchart of a combine processing according,
to the embodiment;

FIG. 18 1s a flowchart of divide processing and combine
processing according to the embodiment;

FIG. 19 1s a flowchart of an ATN mode setting processing
according to the embodiment;

FIG. 20 1s a diagram used to explain an operation system
used when the ATN mode setting processing according to
the embodiment 1s executed;

FIG. 21 1s a flowchart of a processing executed in the
recording according to the embodiment;

FIG. 22 15 a diagram used to explain a track management
state presented when recording i1s carried out under the
condition that the ATN mode 1s off according to the embodi-
ment,

FIG. 23 1s a diagram used to explain a track management
state presented when recording 1s carried out under the
condition that the ATN mode 1s on at an 1nterval of 5 minutes
according to the embodiment;

FIG. 24 1s a diagram used to explain a track management
state presented when recording 1s carried out under the
condition that the ATN mode 1s on at an mterval of 10
minutes according to the embodiment;

FIG. 25 15 a diagram used to explain a track management
state presented when the ATN mode 1s switched upon
recording according to the embodiment;

FIG. 26 15 a diagram used to explain a track management
state presented when the ATN mode 1s switched upon
recording according to the embodiment;

FIG. 27 1s a diagram used to explain a track management
state presented when a time 1nterval setting 1s switched upon
recording according to the embodiment; and

FIG. 28 1s a flowchart of a processing system executed
when a record key and an ATN key are in combined use
according to the embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

An apparatus for recording and/or reproducing a record-
ing medium according to the embodiment will be described
with reference to FIGS. 3 to 18. In the embodiment which



J,348,031

S

follows, a recording and reproducing apparatus using a
magneto-optical disk as a recording medium will be con-
sidered and described 1n the following order.

. Arrangement of recording and reproducing apparatus
. P-TOC

. U-TOC

. Area structure of disk

. Divide and combine edit processings

. Automatic track numbering mode setting processing

. Processing used to record data input by microphone

. Various automatic track numbering operations upon
recording

9. System for using an automatic track numbering mode

setting key also as a recording key

(1. Arrangement of recording and reproducing apparatus)

FIGS. 3A to 3D are a plan view, a front view, a right-hand
side elevational view and a left-hand side elevational view
cach showing an outer face of a recording and reproducing
apparatus.

Reference numeral 30 depicts a recording and reproduc-
ing apparatus body and reference numeral 31 depicts a
display portion formed of a liquid crystal display, for
example, on which there are displayed track number, play-
back time, recording/reproducing progress time, title
characters, operation mode, recording/reproducing level and
SO On.

Reference numeral 32 depicts a disk insertion portion
through which a magneto-optical disk accommodated 1n a
disk cartridge 1s 1nserted and loaded on a recording/
reproducing optical unit of the inside.

The recording and reproducing apparatus body 30
includes various kinds of operation keys serving as an
operation 1nput portion. The recording and reproducing
apparatus includes a recording switch 33, an eject key 34
and an edit key 35 disposed on the front surface of its body.

The recording and reproducing apparatus includes a play-
back key 36, a temporary stop (pause) key 37, a stop key 38,
a channel selection key 39, a search key 40, a broadcasting
station name enter mode key 41, a disk name enter mode key
42, a date enter mode key 43, a ten-key pad 44 and an enter
key 45 disposed on the upper surface of its body. Further, the
recording and reproducing apparatus includes a mark-on key
46, a mark-off key 47 as track mark keys and an ATN key
464 for setting an automatic track numbering mode (referred
to hereinafter as “ATN mode”).

Numeral keys of the ten-key pad 44 includes correspond-
ing three or two alphabets or spaces used to enter characters.

The recording and reproducing apparatus includes a hold
switch 48, a play mode key 49 for selecting the repeat/
random playback/program playback or the like, a low fre-
quency band correction switch 50 and a resume switch 51
disposed on the right-hand side surface of its body. The
recording and reproducing apparatus includes an AGC
switch 52 and a microphone attenuator switch 53 disposed
on the left-hand side surface of its body.

Further, reference numeral 54 depicts a volume and
reference numeral 55 depicts a recording level adjustment
volume.

The recording and reproducing apparatus further includes
various kinds of input and output terminals disposed on the
side surface of its body.

Reference numeral 56 depicts a microphone input termi-
nal to which there 1s connected a microphone 70 shown 1n
FIG. 4. A connection portion 71 of the microphone 70 is
composed of a sterco plug portion 72 and a connector
portion 73 as shown in FIG. 4. The microphone input
terminal 56 1s formed so as to be adapted to the connection
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portion 71. The microphone 70 includes a track mark key 74
formed on 1ts housing. The connection portion 71 of the
microphone 70 and the microphone input terminal 56 are not
limited to the above-mentioned shapes and may be modified
variously.

The microphone input terminal 56 to which the micro-
phone 70 1s connected includes a connection detection
mechanism and a circuit, though not shown. A detected
signal D,,, from the detection circuit is supplied to a system
controller 11. It 1s determined by the system controller 11 on
the basis of the detected signal D,,, whether or not the
microphone 70 1s connected to the microphone 1nput termi-
nal.

Reference numeral 57 depicts a headphone output termi-
nal to which there 1s connected a headphone 80 shown 1n
FIG. 5. A connection portion 81 of the headphone 80 is
composed of a sterco plug portion 82 and a connector
portion 83 shown 1n FIG. §. Accordingly, the headphone
output terminal 57 1s formed so as to be adapted to such
connection portion 81. The headphone 80 has an operation
portion formed in the intermediate portion of 1ts cord. The
operation portion of the headphone includes a volume 84 for
adjusting the headphone output level, a playback key 835, a
stop key 86, a feed forward/channel selection key 87 and a
track mark key 87.

The connection portion 81 of the headphone 80 and the
headphone output terminal 57 are not limited to the above-
mentioned shapes and may be modified variously.

Reference numeral 38 depicts an input terminal which 1s
served as both a digital audio signal input terminal based on
optical cable and a line 1nput terminal of an analog audio
signal. A terminal mechanism for enabling the input terminal
to be used as both the digital audio signal mnput terminal and
the analog audio signal line mput terminal will not be
described. Reference numeral 59 depicts an output terminal
which 1s used as both a digital audio signal output terminal
based on an optical cable and an analog audio signal line
output terminal. The input terminal 58 also includes a
connection detection mechanism and a circuit, though not
shown. A detected signal D' from the detection circuit is
supplied to the system controller 11. It 1s determined by the
system controller 11 on the basis of the detected signal D,
whether the digital audio signal mput terminal or the analog
audio signal line input terminal 1s connected.

The recording and reproducing apparatus includes an
infrared photosensing portion 60. This photosensing portion
60 receives a command signal from a remote commander 90
which transmits a command signal via infrared rays as
shown 1n FIG. 6.

The remote commander 90 includes a power key 91,
numeral keys 92, various mode keys 93, record/playback
operation keys 94 and a mark-on key 95 and a mark-off key
96 cach serving as a track mark key. When these keys are
depressed, a corresponding command signal 1s read out from
an 1nternal ROM or RAM, modulated 1n 1ntensity by infra-
red rays and then output.

FIG. 7 1s a block diagram showing a main portion of the
inside of the recording and reproducing apparatus shown 1n
FIGS. 3A through 3D.

In FIG. 1, reference numeral 1 depicts a magneto-optical
disk 1n which audio data, for example, 1s recorded. This
sheet of drawing schematically shows the state that the
magneto-optical disk 1s loaded from the disk insertion
portion 32. The magneto-optical disk 1 1s rotated by a
spindle motor 2. Reference numeral 3 depicts an optical
head which radiates the magneto-optical disk 1 with laser
beams upon recording/reproducing. The optical head 3 emits
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laser beam of high level to heat a recording track up to Curie
temperature upon recording, and outputs laser beam of
relatively low level to detect data from reflected light owing
to Kerr effect upon playback.

To this end, the optical head 3 has a laser diode serving as
a light source, an optical system composed of a polarization
beam splitter, an objective lens or the like and a detector for
detecting reflected light mounted thereon. An objective lens
3a 1s held by an actuator 4 so that 1t can be displaced 1n the
disk radius direction and in the direction 1n which the
objective lens 1s moved close to or away from the disk.

Reference numeral 6 depicts a magnetic head which
applies vertical magnetic field modulated by data Supphed
thereto to the magneto-optical disk 1. The magnetic head 1s
disposed at the position opposing the optical head 3 across
the magneto-optical disk 1. The whole of the optical head 3
and the magnetic head 6 can be moved by a sled mechanism
5 1n the disk radius direction.

Upon reproduction, information detected from the
magneto-optical disk 1 by the optical head 3 1s supplied to
an RF amplifier 7. The RF amplifier 7 extracts a reproducing
RF signal, a tracking error signal, a focusing error signal,
absolute position information (absolute position information
recorded on the magneto-optical disk 1 as pre- grooves
(wobbling grooves)), address information, a focusing moni-
tor signal or the like by calculating information supplied
thereto. The reproducing RF signal thus extracted 1s supplied
to an encoder/decoder unit 8. The tracking error signal and
the focusing error signal are supplied to a servo circuit 9, and
the address information 1s supplied to an address decoder 10.
Further, the absolute position information and the focusing
monitor signal are supplied to the system controller 11
formed of a microcomputer, for example.

The servo circuit 9 1s responsive to the tracking error
signal and the focusing error signal supplied thereto, track
jump command and seek command supplied thereto from
the system controller 11 and rotational speed detected 1nfor-
mation of the spindle motor 2 or the like to generate various
kinds of servo drive signals. The various servo signals thus
generated are supplied to the actuator 4 and the sled mecha-
nism S to execute control, such as focus control and tracking
control and also supplied to the spindle motor 2 so that the
spindle motor 2 1s controlled so as to rotate the magneto-
optical disk in a constant angular velocity (CAV) fashion or
in a constant linear velocity (CLV) fashion.

The reproducing RF signal 1s supplied to the encoder/
decoder unit 8, 1n which 1t 1s processed by decode
processing, such as EFM modulation, CIRC or the like and
temporarily stored in the buffer memory 14 by a memory
controller 12. Data 1s read out from the magneto-optical disk
1 by the optical head 3 and reproduced data 1s transferred 1n
the system ranging from the optical head 3 to the buifer
memory 14 at transfer rate of 1.4 Mbit/sec mtermittently.
The buffer memory 13 1s formed of a RAM having a storage
capacity of 1 Mbit or 4 Mbiat.

Data written 1n the buifer memory 13 1s read out from the
buffer memory 13 at a timing 1n which a transfer rate of
reproduced data becomes 0.3 Mbit/sec and then supplied to
an encoder/decoder unit 14. Data supplied to the encoder/
decoder unit 14 1s processed by the encoder/decoder unit 14
n a reproduced signal processing fashion, such as decode
processing effected on an audio signal compression or the
like and thereby decoded to an output digital signal.

The digital signal output from the encoder/decoder unit 14
1s converted to an analog signal by a D/A converter 15 and
supplied through a switch 16 to the output terminal 59 or the
headphone output terminal 57. Further, the digital signal 1s
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not converted to an analog signal but 1s directly supplied to
the output terminal 59.

Specifically, when the headphone 80 1s connected to the
headphone output terminal 57, the audio signal that was
converted to the analog audio signal 1s supplied to the
headphone 80. When a connection cord (e.g., cord with a pin
plug) is connected to the output terminal 59, the audio signal
that was converted into the analog audio signal 1s supplied
to other audio device via the connection cord.

When an audio cable 1s connected to the output terminal

59, the audio signal 1s supplied to other device as digital
data.

Writing/reading of data m and from the buffer memory 13
are carried out by designating address data under the control
of a write poimnter and a read pointer by the memory
controller 12. The write pointer (write address data) is
incremented at the timing of 1.41 Mbit/sec and the read
pointer (read address data) is incremented at the timing of
0.3 Mbat/sec. Therefore, data of a certain data amount are
stored 1n the buifer memory by a difference between the
write and read bit rates. When data 1s stored in the buffer
memory 13 to the full of the storage capacity, the increment
of the write pointer 1s stopped and the read operation for
reading data from the magneto-optical disk 1 by the optical
head 3 also 1s stopped. However, since the increment of the
read pointer R 1s continuously executed, reproduced signals
output from the respective output terminals are avoided from
being interrupted.

Thereafter, if only the read operation for reading data
from the buffer memory 13 1s continued so that the data
storage amount within the buffer memory 13 becomes a
predetermined amount or smaller at a certain timing point,
then the optical head 3 resumes reading data and the
increment of write pointer 1s resumed, thereby data being
stored 1n the buffer memory 13.

Since the reproduced signal i1s output through the buffer
memory 13 as described above, even when a tracking servo
1s disabled by a disturbance or the like, it 1s possible to
prevent the reproduced signal from being interrupted.
Specifically, 1f the reading operation for reading data is
resumed by accessing the magneto-optical disk 1 up to its
correct scanning position before the memory 13 becomes
empty, then it 1s possible to continue the operation without
affecting the output of the reproduced signal. In other words,
it 1s possible to considerably improve a vibration service
function.

In FIG. 7, address information output from the address
decoder 10 and subcode data for control operation are
supplied through the encoder/decoder unit 8 to the system
controller 11, in which they are used in various kinds of
control operations.

Further, a lock detection signal from a PLL circuit which
generates a recording/reproducing operation bit clock and a
monitor signal representing a dropped state of a frame sync
signal of reproduced data (L. channel and R channel) are
supplied to the system controller 11.

The system controller 11 generates an output control
signal S, » which controls the operation of the laser diode of
the optical head 3. Therefore, the system controller 11
supplies the output control signal S, » to the laser diode to
turn on and off the laser diode. When the laser diode 1s
turned on by the output control signal, the system controller
11 switches an output produced in the reproduction where
the output level of the laser beam 1s relatively low and an
output produced 1n the recording where the output level of
the laser beam 1s relatively high.

When the recording operation 1s executed on the
magneto-optical disk 1, the analog or digital audio signal 1s
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supplied from other device through the connection cord or
the audio optical cable connected to the mnput terminal S8.
Moreover, the microphone 70 1s connected to the micro-
phone 1nput terminal 56 to supply the audio signal as the
output signal of the microphone 70.

The audio signal that was transmitted to the input terminal
58 1n the form of the digital data through the audio optical
cable 1s directly supplied to the encoder/decoder unit 14. The
analog audio signal input to the microphone 70 via the
connection cord or the microphone 70 1s supplied through aa
switch 17 to the A/D converter 18, 1n which it 1s converted
to a digital signal and supplied to the encoder/decoder unit
14.

The encoder/decoder unit 14 processes the mput digital
signal 1n an audio compression encode processing. The
digital data compressed by the encoder/decoder unit 14 is
temporarily stored in the buffer memory 13 under the control
of the memory controller 12 and read out from the buifer
memory at a predetermined timing and sent to the encoder/
decoder umit 8. The digital data supplied to the encoder/
decoder unit 8 1s processed by the encoder/decoder unit 8 1n
an encode processing fashion, such as CIRC encoding, EFM
modulation or the like. Recorded data output from the
encoder/decoder unit 8 1s supplied to a magnetic head drive
circuit 15.

The magnetic head drive circuit 15 supplies a magnetic
head drive signal to the magnetic head 6 based on recorded
data encoded by the encoder/decoder unit 8. Specifically, N
or S vertical magnetic field generated by the magnetic head
6 1s applied to the magneto-optical disk 1. At that time, the
system controller 11 supplies the output control signal S,
to the optical head 3 so that the optical head 3 outputs the
laser beam of which the intensity corresponds to the record-
ing level.

Reference numeral 19 depicts an operation input unit
having keys operable by the user. The switches or keys 33
to 53 are those keys.

The microphone connected as described above include the
tracking mark key 74. Operation information of this tracking
mark key 1s obtained from the connector portion 73 of the
connection portion 74 and the system controller 11 can
detect operation information from the microphone input
terminal 56.

Similarly, the headphone 80 also includes operation keys
85 to 89. Operation information for these operation keys can
be obtained from the connector portion 83 of the connection
portion 81 and the system controller 11 can detect operation
information from the headphone output terminal 57.

To detect operation information by the operation keys of
the microphone 70 and the headphone will be described
below, 1n which case the headphone 80 1s considered by way
of example.

FIG. 8 shows an example of a circuit configuration of the
headphone 80.

The connection portion 81 includes the stereo plug 82 and
the connector portion 83. In the stereo plug 82, a terminal
82a 1s an L-channel audio signal terminal, a terminal 825 1s
an R-channel audio signal terminal and a terminal 82c¢ 1s
cgrounded.

L-channel and R-channel audio signals supplied to the
stereo plug portion 82 connected to the headphone output
terminal 57 of the recording and reproducing apparatus are
supplied through a variable resistor 84a, which can be varied
by the volume 84, to ear speaker units 80a, 805 from which
they are emanated as sounds.

On the other hand, 1n the connector portion 83, a terminal
83a 15 a terminal to which a positive voltage +B 1s applied.
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A terminal 83b 1s a data terminal, a terminal 83c¢ 1s an input
terminal and a terminal 83d 1s a clock terminal.

The positive voltage +B from the terminal 83a 1s supplied
through a resistor R, to a contact 854 of the playback key 835,
a contact 86a of the stop key 86, a contact 87a of a fast
forward/AMS KEY 87, a contact 884 of a fast rewind/AMS
key 88 and a contact 89a of a track mark key 89.

The other terminal of the contact 854 1s connected to the
direct input terminal 83c and the other terminal of the
contact 86a 1s connected through resistors R; and R, to the
input terminal 83c. The other terminal of the contact 87a 1D
connected through resistors R, R, R, to the mnput terminal
83c, and the other terminal of the contact 884 1s connected
through resistors R, R, R, R, to the mput terminal 83 _.
Further, the other terminal of the contact 89a 1s connected
through resistors R, R, R, R,, R, to the input terminal
83c.

Speciifically, each time any of the contacts 85a, 86a, 874,
88a and 894 1s turned on, voltage-dividing ratios of the
respective resistors R, to R, and R, become different. As a
consequence, the mput terminal 83c¢ 1s supplied with ditfer-

ent voltage values each time any one of the play key 85, the
stop key 86, the fast forward/AMS key 87, the fast rewind/

AMS key 88 and the track mark key 89 1s operated.

Therefore, on the system controller 11 side of the record-
ing and reproducing apparatus, if the voltage value 1n the
input terminal 83c 1s detected, then 1t 1s possible to judge
operated contents of the keys 85 to 89 in the headphone 80.
The system controller 11 carries out playback, stop or the
like on the basis of the judged result.

The operation of the microphone 70 1s fundamentally
similar. Thus, 1f the voltage state presented by divided
voltages 1s changed by operating the track mark key 74, then
it 1s possible to detect the operation by the system controller
11.

Moreover, as shown 1n FIG. 7, the infrared photosensing,
portion 60 receives the command signal from the remote
commander 90. Then, the infrared photosensing portion 60
photoelectrically converts the received command signal to
an electrical signal and supplies the electrical signal to the
system controller 11. The system controller 11 performs
various processings based on the command pulse supplied
thereto to thereby make 1t possible for the remote com-
mander 90 to perform a remote operation.

When data 1s recorded/reproduced on and from the disk 1,
management information recorded on the disk 1, 1.¢., P-TOC
(pre-mastered TOC), U-TOC are read out. Then, the system
controller 11 judges address data of segments to be recorded
on the disk 1 and address data of segment to be reproduced
from the disk on the basis of these management informa-
tions. The management information 1s stored in the buifer
memory 13. To this end, the buffer memory 13 has an area
to store recorded or reproduced digital data and an area to
hold these management information set therein.

When the disk 1 1s loaded on the recording and repro-
ducing apparatus, the system controller 11 moves the optical
head 3 toward the innermost periphery of the disk to enable
the optical head 3 to read out these management 1nforma-
tions. The management informations thus read out are stored
in the buffer memory 13. Thereafter, when data 1s recorded/
reproduced on and from the disk 1, the system controller
reads out the management informations from the buifer
memory 13 and use the same to effect various control
operations.

The U-TOC 1s edited and rewritten each time data 1s
recorded or erased. The system controller 11 effects the
U-TOC edit processing on the U-TOC information stored in
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the buffer memory 13 each time data 1s recorded/erased on
and from the disk, and rewrites the U-TOC area of the disk
1 at a predetermined timing i1n response to the rewrite
operation.

(2. P-TOC)

As management information for managing recording/
reproducing operation of audio data sector and audio data
recorded 1n the form of sector data on the disk 1, P-TOC will
be described nitially.

As P-TOC mnformation, an area such as a disk recordable
area (referred to hereinafter as “recordable user area™) is
designated and a U-TOC area 1s managed. If the disk 1 1s a
preformatted optical disk, it 1s possible to manage music that
were recorded on the disk 1 in the form such that music
cannot be rewritten by the P-TOC.

FIG. 9 shows a P-TOC format.

FIG. 9 shows one sector (sector 0) of P-TOC information
repeatedly recorded on a P-TOC area (e.g., ROM area
formed on the innermost peripheral side of the disk).
According to the P-TOC format, sectors following a sector
1 may be provided optionally when necessary. The ROM
arca 1n this specification depicts a recording areca in which
data cannot be rewritten and 1in which data 1s recorded 1n the
form of concavities and convexities, such as pits of the
compact disk, for example.

Data area (4 bytesx588=2352 bytes) of the P-TOC sector
includes a header composed of 4 bytes of a sync pattern of
one-byte data of all “0” or all “1”, cluster address data and
sector address data to indicate the P-TOC area.

The header 1s followed by identification code data ID
called “MINI” disposed at a predetermined address position
according to the ASCII code corresponding to characters.

The 1dentification code data ID 1s followed by disk type
data, recording power data, tune number data of first
recorded music (First TNO), tune number data of last
recorded music (Last TNO), read-out start address RO, a
power calculation start address PC, for adjusting power
level of laser beam from the optical head, start address UST ,
of U-TOC (data area of U-TOC sector 0 in FIG. 10 which
will be described later on) and recordable user area start
address RST,.

There 1s prepared a corresponding table designating data
portion including table pointers (P-TNO1 to P-TNO 255) by
which recorded music and so on are agreed with parts table
in a management table portion which will be described later.

In the area which follows the corresponding table desig-
nating data portion, there 1s prepared the management table
portion in which 255 parts tables ranging from (01h) to
(FFh) are provided in correspondence with the table pointers
(p-TNO1 to P-TNO255) in the corresponding table desig-
nating data portion. In this specification, numerical values
athixed by “h” represent so-called hexadecimal notations. In
cach of the parts tables, there can be recorded a start address
which becomes a start point of a certain segment, an end
address which becomes an end pomt and mode information
(track mode) of the segment (track).

The track mode information 1n each parts table contains
information representing whether the segment 1s set 1n the
overwrite 1nhibit segment or data copy inhibit segment,
whether the track mode mformation 1s audio information or
whether the track mode information 1s monaural/stereo
information.

In the respective parts tables from (01h) to (FFh) in the
management table portion, the contents of segments are
indicated by table pointers (P-TNO1 to P-TNO255) of the
corresponding table designating portion. In other words,
with respect to the music of the first program, there 1s
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recorded a certain parts table of the table pointer P-TNO1
(e.g., (01h), in actual practice, numerical value that can
indicate a certain parts table at the byte position within the
P-TOC sector 0 1s recorded on the table pointer by prede-
termined calculation). In this case, the start address of the
parts table (O1h) becomes the start address of the recording
position of the music of the first program. Similarly, the end
address becomes the end address of the position at which the
music of the first program 1s recorded. Further, the track
mode information becomes mmformation concerning the first
program.

Similarly, with respect to the second program, the start
address, the end address and the track mode information of
the recording position of the second program are recorded
on the parts table (e.g., (02h)) indicated on the table pointer
P-TNO2.

In a like manner, since there are prepared the table
pointers up to P-TNO255, programs up to 255th program
can be managed on the P-TOC.

Then, since the P-TOC sector 0 1s formed, upon
reproduction, a predetermined music can be accessed and
reproduced.

In the case of the recordable/reproducible magneto-
optical disk, information 1s recorded by physical concavity
and convexity, 1.e, so-called pits of compact disk and there
1s no ROM area. Therefore, the corresponding table desig-
nating data portion and the management table portion are not
used and respective bytes are all set to “00h”. These are
managed by U-TOC which will be described later on.

However, with respect to the preformatted optical disk 1n
which all music are recorded by so-called pits and a hybrid
type optical disk having both the ROM area in which music
and so on are recorded and a magneto-optical area, there are
used the corresponding table designating data portion and
the management table portion 1n order to manage music in

the ROM area.
(3. U-TOC)

U-TOC will be described next.

FIG. 10 shows a format of one sector (sector 0) of the
U-TOC which 1s set to a data area in which there 1s recorded
management mnformation concerning a non-recording arca
(hereinafter referred to as “free area™) in which a piece of
music recorded by the user and new music can be recorded.
The sector 1 and the following sectors of the U-TOC are
made optional.

When a certain music 1s recorded on a disk 1, for example,
the system controller 11 searches a free area on the disk from
the U-TOC and recording data 1s recorded on the searched
free area under the control of the system controller. Upon
reproduction, the system controller 11 discriminates the arca
in which a reproduced music i1s recorded from the U-TOC
and carries out the reproducing operation by accessing that
area.

The sector (sector 0) of the U-TOC shown in FIG. 10
includes a header similarly to the P-TOC and data, such as
maker code, model code, program of first music (First
TNOO, program of last music (Last TNO), sector use
situation, disk serial No. and disk ID recorded at predeter-
mined address positions. Further, the U-TOC 1includes vari-
ous kinds of table pointers (P-DFA, P-EMPTY, P-FRA,
P-TNO1 to P-TNO255) prepared as corresponding table
designating portions 1n order to discriminate the area of
music recorded by the user recording and the non-recording
arca with reference to the management table which will be
described later on.

There are provided 255 parts tables from (01h) to (FFh)

as the management portions which are made corresponding,
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to that table pointers (P-DFA to P-TNO255) of the corre-
sponding table designating data portion. Similarly to the
P-TOC sector 0 of FIG. 9, a start address which becomes a
start of a certain segment, an end address which becomes an
end of a certain segment and mode information (track mode)
of the segment are recorded on the respective parts table.
Further, 1n the case of this U-TOC sector 0, segments
indicated by the respective parts table are frequently com-
bined with other segments so that link information indicat-
ing the parts table 1n which the start address and the end
address of the combined segment are recorded can be
recorded.

This kind of recording and reproducing apparatus can
satisfactorily reproduce data by accessing several segments
without trouble even when data of a piece of music 1s
recorded over a plurality of segments. Thus, it 1s frequently
observed that music that are recorded by the user 1s recorded
over a plurality of segments 1n order to enhance an efficiency
with which recordable areas can be used. To this end, the
U-TOC 1ncludes link information 1n which parts tables can
be combined by designating combined parts tables with
numbers (01h) to (FFh) (in actual practice, indicated by
numerical values set to byte positions within the U-TOC by
predetermined calculation) given to the respective parts
tables. Incidentally, since a piece of music recorded in the
form of pits 1n advance 1s not generally divided 1n segment,
as shown 1n FIG. 9, link informations are all set to “O0h” 1n
the P-TOC sector 0.

In other words, 1n the management table portion in the
U-TOC sector 0, one parts table expresses one segment.
Therefore, with respect to a piece of music arranged by
combining three segments, for example, 1ts segment position
1s managed by the three parts tables combined by the link
information.

With respect to the respective parts tables up to (01h) to
(FFh) in the management table portion of the U-TOC sector
0, contents of segments are indicated by the table pointers
(P-DFA, P-EMPTY, P-FRA, P-TNO1 to P-TNO255) in the
corresponding table designating data portion as follows:

The table pointer P-DFA indicates a defect area on the
magneto-optical disk 1 and designates one parts table or a
starting parts table of a plurality of parts table which shows
a track portion (=segment) which becomes a defect area due
to scratches or the like. That 1s, if there exists a defect
segment, any one of (01h) to (FFh) is recorded on the table
pointer P-DFA and the defect segment 1s indicated on the
corresponding parts table by the start and end addresses. It
then there exist other defect segments, other parts table are
designated as link information on the parts table and the
defect segment 1s indicated on that parts table. If there 1s no
other defect segment, the link information is set to “(00h)
which mndicates the absence of defect segment to be linked.

The table pointer P-EMPTY occupies the starting parts
table of the one or a plurality of empty parts tables 1n the
management table portion. If there exists the empty parts
table, any one of (O1lh) to (FFh) is recorded as the table
pomter P-EMPTY. If there exist a plurality of empty parts
tables, parts tables are sequentially designated from the parts
tables designated by the table pointer P-EMPTY by link
information. All empty parts tables are combined on the
management table portion.

The table pointer P-FRA indicates a free area (including
an erasing area) in which data can be written on the
magneto-optical disk 1 and designates a starting parts table
of one or a plurality of parts tables indicated by the track
portion (=segment) which becomes a free area. In other
words, if there exists the free area, any one of (01h) to (FFh)

10

15

20

25

30

35

40

45

50

55

60

65

14

1s recorded on the table pointer P-FRA and the segment
which 1s the free area 1s indicated on the corresponding parts
table by the start and end addresses. If there are a plurality
of such segments, 1.¢., parts tables, then link mmformations
arc sequentially designated up to the parts table which
becomes “(00h)”.

FIG. 11 schematically shows a management state of the
secgment which becomes the free arca. This diagram shows
the state that when the segments (03h), (18h), (1Fh), (2Bh)
and (E3h) are set to the free areas, this state is expressed by
the linking of the parts tables (03h), (18h), (1Fh), (2Bh) and
(E3h) following the corresponding table designating data
P-FRA. The management states of the defect area and the
empty parts tables become similar.

If the magneto-optical disk 1s such that audio data such as
music 1S not recorded at all and no defect area exists, then
the parts table (Olh) is designated by the table pointer
P-FRA, whereby 1t 1s indicated that the whole of the
recordable user area of the disk is the free area. In this case,
since the parts tables (02h) to (FFh) are not used, the parts
table (02h) is designated by the table pointer P-EMPTY.
Also, the parts table (03h) 1s designated as link information
of the parts table (02h) and the parts table (04h) is designated
as link information of the parts table (03h), thereby parts
tables being linked up to the parts table (FFh). In this case,
the link information of the parts table (FFh) is set to “(00h)”
which indicates the absence of the following linking of the
parts tables.

At that time, with respect to the parts table (01h), the start
address of the recordable user area 1s recorded as the start
address, and an address immediately preceding the read-out
start address 1s recorded as the end address.

The table pointers P-TNO1 to P-TNO255 indicate music
that are recorded on the magneto-optical disk 1 by the user.
The table pointer P-TNO1 designates the parts table in
which a starting segment of one or a plurality of segments
which data of first program 1s recorded 1s indicated.

When a piece of music serving as a first program 1s not
divided on the disk, 1.e., recorded on the disk as one
segment, the recording area of the first program 1s recorded
as the start and end addresses of the parts table mndicated by
the table pointer P-TNO1.

When a piece of music serving as a second program 1S
recorded on a plurality of segments on the disk 1n a discrete
fashion, segments are designated in the sequential order
from a timing standpoint 1in order to indicate the recorded
position of the music. In other words, other parts tables are
designated by the link information from the parts table
designated on the table pointer P-TNO2 1n the sequential
order from a timing standpoint and linked to the parts table
in which link information becomes “(00h)” (in the form
similar to that of FIG. 11). Data constructing the second
program, for example, 1s recorded and all segments are
sequentially designated and recorded as described above. As
a result, when the second program 1s reproduced or data 1s
overwritten on the area of the second program by using data
of the U-TOC sector 0, it becomes possible to reproduce
continuous music information from discrete segments by
making the optical head 3 and the magnetic head 6 access
the tracks or to effect the efficient recording by using the
recording area.

As described above, the area management on the disk 1s
carried out by the P-TOC and by the U-TOC such as the
music recorded on the recordable user area and the free area.

These TOC informations are read in the buffer memory 13
and the system controller 11 can refer to this information.
Incidentally, the number of tracks or the number of music
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that the U-TOC can manage becomes 255 at maximum. This
1s because the number of tracks or the number of music
depends on the table pointers P-TNO1 to P-TNO255. It
there exists a track 1in which two parts tables or more are
linked from one table pointer P-TNO, then the number of
parts tables 1s 255 and the number of tracks that can be
managed by the U-TOC becomes less than 255.

(4. Area structure of disk)

An area structure of disk will be described herein. FIG.
12 A schematically shows the disk area structure along the
radius direction.

A magneto-optical disk 1s roughly composed of a ROM
arca 1n which data i1s recorded by pits formed a physical
concavities and convexities and a groove area serving as a
so-called magneto-optical area 1n which grooves are formed.

The P-TOC 1s repeatedly recorded as the pit area and in
this P-TOC, the position of the U-TOC 1s indicated as a
U-TOC start address UST . There are also indicated address

positions, such as the read-out start address RO ,, the record-
able user area start address RST ,, the trial area start address

PC, shown in FIG. 12A.

The groove area 1s formed at the next of the pit area of the
innermost peripheral side of this disk. Of this groove area,
arcas up to the address shown as the read-out start address
RO, within the P-TOC are used as the recordable area in
which data can be recorded and the following areas are used
as the read-out area.

Further, of this recordable area, the recordable area in
which data can be recorded covers the area from the record-
able user area start address RST, to the position immedi-
ately before the read-out start address RO ,.

An area provided ahead of the recordable user area start
address RST, within the groove area 1s used as the man-
agement area for effecting recording and reproducing opera-
fion and 1n which the U-TOC or the like 1s recorded. An area
ranging from the position shown as the start address PC, of
the trial writing area by one cluster 1s used as a trial writing
arca 1n which an output level of light beam output from the
optical head 3 1s set.

The U-TOC is continuously recorded by three clusters (1
cluster=36 sectors) from the position shown at the U-TOC
start address UST, within the management area for the
recording and reproducing operation.

Audio data 1n actual practice 1s recorded on the recordable
user area as shown 1n FIG. 12A, for example. In this case,
with respect to four music programs M, to M, a first music
program M, 1s recorded on the segments of addresses A, 1O
A, ., a second music program M, 1s recorded in the form of
a portion M, 4y recorded on the segments of addresses A,,
to A,5 and a portion M,y recorded on the segments of the
addresses A, to A, . A third music program M, 1s recorded
on the segments of addresses A, , to A,- and a fourth music
program M, 1s recorded on the segments of addresses A, tO
A,,.

Such recording state 1s managed by the table pointers
P-TNO1 to P-TNO4, P-FRA and the parts tables linked
thereto within the U-TOC as described above.

The management state 1n this case 1s shown 1n FIG. 13. It

the recordable user area shown 1 FIG. 12A has no defect,
the table poimnter P-DFA 1s set to “00h”.

If parts table (06h) is indicated on the table pointer P-FRA
in order for the table pointer P-FRA to manage the free area,
then information which becomes the free area shown 1n FIG.
12A is indicated on the parts table (06h) in correspondence
therewith. That 1s, an address A;, 1s 1ndicated as a start
address and an address A5, 1s indicated as an end address. In
this case, since there exists no free arca as other segment,
link information of the parts table (06h) is set to “00h”.
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With respect to the first music program M., a start address
A, and an end address A,, are indicated on the parts table
(01h) indicated on the table pointer P-TNO1. Since the
music M, 1s recorded on one segment, link information of
the parts table (O1h) is set to “00h”.

With respect to the second music program M,, a start
address A, and an end address A, , are indicated on the parts
table (02h) shown on the table pointer P-TNO2. The music
program M., however, 1s separately recorded on two seg-
ments (M, 1y and M, ,,) and the address A,, and the address
A5 indicate only the segment of the first half portion (M, ;)
of the music program M,. Therefore, the parts table (03h) 1s
indicated as the link information of the parts table (02h) and
a start address A, and an end address A, are recorded on
the parts table (03h) in order to indicate the segment of the
second half portion (M, ,,). Since following linking is not
required, the link information of the parts table (03h) is set
to “00h”.

With respect to the third music program M and the fourth
music program M,, the segment positions thereof are man-
aged by the parts tables which are obtained from the starting,
points of the table pointers P-TNO3 and P-TNO4. Since
only four music programs are recorded, the table pointers
P-TNO5 to P-TNO255 are not yet used and set to “00h”.

The table pointer P-EMPTY which indicates the empty
parts table indicates the part table (07h) in this case.
Therefore, all empty parts tables from the parts table (07h)
to the parts table (FFh) are linked by link informations.
(5. Divide and combine edit processing)

Since the respective music programs (tracks) are managed
by the U-TOC and the recording/reproducing operation 1s
carried out on the basis of this management, 1t becomes
possible to separate (divide) music and link (combine) music
only by rewriting the U-TOC.

Operation and processing for executing divide/combine
edit according to the first embodiment will be described with
reference to FIGS. 12A to 18.

As described above, the recording and reproducing appa-
ratus 30 includes the mark-on key 46 and the mark-off key
477 as the track mark key, and the remote commander 90 also
includes a mark-on key 95 and a mark-off key 96 as the track
mark key.

Further, the microphone 70 includes the track mark key 74
and the headphone 80 mcludes the track mark key 89. The
track mark keys 74 and 89 are the operation keys which are
served as both the mark-on key and the mark-off key.

While operation information entered by these operation
keys 1s supplied to the system controller 11, the system
controller 11 executes the divide processing by executing the
processing shown i1n FIG, 16 with respect to information
entered by the mark-on key 46 or 95 of the recording and
reproducing apparatus 30 or the remote commander 90.

Step F100 1n FIG. 16 shows the case that the system
controller 11 controls the playback operation in the play
mode, the case that the system controller controls the play
pause operation or that the system controller controls the
recording operation in the recording mode.

When the recording pause operation 1s carried out 1n the
recording mode, the track number 1s automatically incre-
mented at that point, 1.¢., the divide processing i1s executed.
In that case, 1f the user carries out the divide operation, such
operation 1s not needed and therefore the system controller
11 1gnores such operation information.

If the user operates the mark-on key 46 or 95 when the
system controller 11 executes the play, the play pause or the
recording processing so that the recording and reproducing
apparatus carries out the play operation, the play pause
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operation or the recording operation, then the processing
proceeds from step F101 to step F103. It is determined
whether the present address of the play or recording progress
pomt or address of a point at which the play pause 1s
executed represents a pause of music, 1.€., the address 1s the
divide point. This judgement can be carried out by deter-
mining whether the present address 1s agreed with or 1s very
close to the start address or the end address of each music.

If a negative result 1s obtained at step F103, 1.e., the
present address represent the position of somewhere of a
certain music, then the processing proceeds to a divide
processing (F104). Incidentally, during the recording, the
position at which the divide processing i1s executed 1s never
agreed with the track changing point that was already
divided so that the processing at step F103 1s not required 1n
particular.

In the divide processing at step F104, the U-TOC data
written 1n the buffer memory 13 is rewritten and the divide
operation 1s displayed. In that case, a message indicative of
the fact that the divide operation 1s executed 1s displayed, the
displayed track number 1s changed and the display of music
proceeding time 1S reset.

In actual practice, the divide processing, 1.¢, the rewriting,
of the U-TOC 1s carried out as follows. If now the user
depresses the mark-on key 46 at a timing point 1n which
somewhere of a music M; represented by TM,-1n FIG. 12A
1s being reproduced 1n the playback operation, for example,
then the music M 1s divided by the divide processing at step
F104 into music M, and music M, along the address point
as shown 1n FIG. 12B. At that time, the music M, that was
originally recorded as 4th tune in FIG. 12A 1s changed to
music M. of 5th tune as shown 1n FIG. 12B.

In this case, the U-TOC 1s rewritten from the state shown
in FIG. 13 to the state shown 1 FIG. 14. Portions shown
hatched represent rewritten portions.

Specifically, in the parts-table (04h) represented by the
table poimnter P-TNOS3, A, , 1s recorded as the start address
and A,. 15 recorded as the end address. If an address
obtained when the divide processing 1s executed 1s A, then
this address becomes the end address of new music M, so
that the end address of the parts-table (04h) 1s rewritten from
Ags 10 Agy.

Moreover, the music M, that was originally the 4th tune
becomes the 5th tune because the track number thereof 1s
incremented by dividing. Therefore, the numerical value that
had been so far written 1s written in the table pointer
P-TNOS5 and the parts-table (05h) is displayed on the table
pointer P-TNO5. In other words, the segments A, and A,
that had been indicated on the parts-table (05h) as the start
address and the end address are managed as the 5th music
M. newly.

Anew 4th music that 1s generated by dividing 1s expressed
by the parts-table (07h) that is not yet utilized. Specifically,
the next address data a,, of the address A, of the divided
point 1s written in the parts-table (07h) as the start address,
and the address data A, that was originally written 1n the
parts-table (04h) as the end address data of the 3rd music is
written in the parts-table (07h). Then, the table pointer
P-TNO4 is rewritten so as to designate the parts-table (07h).

Incidentally, since the parts-table (07h) is used to manage
the new 4th music, the parts-table (07h) is removed from a
link structure of a table pointer P-EMPTY and the table
pointer P-EMPTY 1s rewritten so as to express a parts-table
(O8h). Link information of the parts-table (07h) is rewritten
as “00h”.

Dividing 1s completed by the above-mentioned rewriting,
and thereafter the music M, 1s managed as address data A,
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to A;,, the music M, 1s managed as address data A;; to A,
and the music M; 1s managed as address data A, to A,,.

According to this embodiment, the user can carry out the
divide edit only by depressing the mark-on key 46 or 95 at
a predetermined timing during play, play pause or recording.

Thereafter, stop operation 1s executed and play, play pause
or recording is stopped (step F102—). In that case, at that
timing point, the U-TOC held 1n the buffer memory 13 is
written 1n the U-TOC area of the disk 1 in actual practice and
the operation is stopped (F106).

When the user depresses the mark-off key 47 or 96 of the
recording and reproducing apparatus 30 or the remote com-
mander 90, the combine processing 1s carried out under the
control of the system controller 11 as shown 1n FIG. 17.

Step F200 1n FIG. 17 shows the case that the system
controller 11 controls play in the play mode or the case that
the system controller controls the play pause.

Incidentally, the combine operation 1s never executed
during the recording mode and therefore information entered
by the mark-off key 47 or 96 1s neglected during the
recording mode.

If the user depresses the mark-off key 47 or 96 when the
system controller 11 carries out the play or play pause so that
the recording and reproducing apparatus 1s operated 1n the
play mode or play pause mode, then the processing proceeds
from step F201 to F203. Also 1n this case, 1t 1s determined
whether present address data of the play proceeding point or
present address data of the play pause represents a pause of
music, 1.€., the divide point.

If an affirmative result 1s obtained at step F203, 1.¢., the
present address data indicates the divide position of the
pause of a certain music (track), then the divide state is
removed and the processing enters the combine processing
to combine music (F204).

In the combining at step F204, the U-TOC data read 1n the
buffer memory 13 1s rewritten and the combining 1s dis-
played. In this case, a message indicative of combining 1s
displayed, the track number displayed next 1s varied and a
music proceeding time 1s advanced by combining tunes.

In actual practice, combining 1s carried out, 1., U-TOC 1s
rewritten as follows. In the state shown 1n FIG. 12B where
dividing 1s carried out, if the user depresses the mark-off key
47 when an end portion (near the end address of segment
M, ) of music M, shown as TM,, is reproduced in the
reproducing mode, then the music M, and the music M; are
combined by combining at step F204 as shown 1n FIG. 12C.
At that time, the music M, t M. that were the 4th and 5th

music before combining as shown in FIG. 12B are changed
to new 3rd and 4th music M, M, as shown 1 FIG. 12C after

the 3rd music was combined with the 2nd music.

In this case, the U-TOC 1s rewritten from the state shown
in FIG. 14 to the state shown 1 FIG. 15. Portions shown
hatched show rewritten portions.

Specifically, although address data A,, was recorded as
start address data and address data A, was recorded as end
address data of the 3rd music M, in the parts-table (04h)
shown by the table pointer P-TNO3, segment data of the 3rd
music 1s combined with the 2nd music so that the parts-table
(04h) is combined with a link structure starting from the
table pointer P-TNOZ2. That 1s, link information of the
parts-table (03h) which expresses segment data M, ,,, of the
music M, 1s set to “04h” and accordingly, a link structure in
the form of the parts-table (02h)—(03h)—(04h) is formed
from the table pointer P-TNO?2. Thus, the 2nd music and the
3rd music are combined and managed as new one music M,.

Further, the music M, which was the 4th music in FIG.
12B becomes a 3rd music because the track number thereof
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1s moved down by combining. Therefore, the numerical
value that had been written in the table pointer P-TNO4 so
far 1s written 1n the table pointer P-TNO3 and a parts-table
(07h) is indicated on the table pointer P-TNO3. That is, the
segment data of the segment data A to A, that were
indicated on the parts-table (07h) as start address data and
end address data are managed as new 3rd music M.

Similarly, the music M. that was the 5th music in FIG.
12B becomes the 4th music because the track number 1s
moved down by combining. Therefore, the numerical value
that had been written 1n the table pointer P-TNO5 so far 1s
written 1n the table pointer P-TNO4 and a parts-table (O5h)
1s 1ndicated on the table pointer P-TNO4. That 1s, the
segment data of the segment data A,, to A,, that were
indicated on the parts-table (05h) as start address data and
end address data are managed as new 4th music M,.

Then, there 1s no 5th music and the table pointer P-TNO5
1s set to “00h”.

The combining 1s completed by the above-mentioned
rewriting and then music M, 1s managed on the assumption
that this music is recorded by three segment data (M,
M2(3)) of segment data A, to A, A, to A, and A,
0. 1. Also, the music M, 1s managed by segment data A,
to A, and the music M, 1s managed by segment data A, to
A,,.

According to this embodiment, during play and play
pause, 1t 1s possible for the user to carry out combine edit
only by depressing the mark-off key 47 or 96 at a predeter-
mined timing.

Thereafter, the stop operation 1s carried out and therefore
the play or play pause is ended (step F202—YES). In that
case, the U-TOC that 1s held in the buffer memory 13 at that
fiming point 1s practically written 1n the U-TOC of the data
1 (F205) and the operation is stopped (F206).

According to this embodiment, the microphone 70 and the
headphone 80 also are provided with the track mark keys 74
and 89, by which the user can carry out divide and combine
edit. The track mark keys 74, 89 are served as both mark-on
keys and mark-off keys. Since the track mark keys 74,89 arc
served as both the mark-on keys and the mark-off keys, the
track mark keys 74, 89 can be disposed on a part of the
microphone 70 and the headphone 80 with sufficient space
and become suitable 1n use.

When the user enters track mark by the track mark keys
74 and 89, the track mark keys 74 and 89 are served as both
the track mark-on keys and the track mark-off keys.
Therefore, the system controller 11 executes the dividing/
combining by the processing shown 1n FIG. 18.

In FIG. 18, step F300 shows the case that the system
controller 11 controls reproducing operation in the play
mode, the case that the system controller controls play pause
operation or the case that the system controller controls
recording operation 1n the recording mode.

Operation of the track mark key 74 or 89 will be
described. If the track mark key 1s operated in the play,
recording or 1n the play pause at the position other than the
starting position of music, 1t 1s determined that the track
mark key 1s operated as the track mark-on key to execute the
divide operation. If the track mark key 74 or 89 1s operated
when the recording and reproducing apparatus 1s placed in
the pause mode at the starting position of the music, 1t 1s
determined that the track mark key 1s operated as the
mark-off key to carry out the combine operation.

If the user accesses the starting position of the music, 1.¢.,
finds the start portion of recorded music by using the music
selection key (the music selection key 39 of the recording
and reproducing apparatus body, the music selection keys

10

15

20

25

30

35

40

45

50

55

60

65

20

87, 88 of the headphone or music selection key of the remote
commander), then the processing proceeds from step F301
to F304, whereat a track accessing 1s executed as an opera-
tion for finding out the start portion of recorded music and
the recording and reproducing apparatus 1s set 1n the play
pause mode. In this case, it play operation/recording opera-
fion 1s executed, then the processing returns to step F300 and
predetermined processings are carried out (F306—F300). If

the stop operation 1s executed, then the processing enters the
stop processing (F307—F311).

When the recording and reproducing apparatus 1s set 1n
the play pause state at the start position of music, if the track
mark key 74 or 89 1s operated, then the processing proceeds
from step F305 to F308, whereat combining 1s executed. In
other words, 1n the above-mentioned, the recording and
reproducing apparatus 1s set in the play pause state at the
start position of music, such state should be the dividing
point and the user need not execute the divide processing.
Therefore, 1t 1s determined that the operation 1s the combine
operation and the U-TOC 1s rewritten so as to eifect the
combine editing.

If the track mark key 74 or 89 1s depressed in the
playback/playback pause/recording state, then the process-
ing proceeds from step F302 to F309, whereat it 1s deter-
mined whether or not the address of the reproducing or
recording proceeding point at that time 1s a pause of music,
1.€., the divide point.

If a negative result 1s obtained at the step F309, 1.€., then
the above address 1s the position of somewhere of a certain
piece of music. Thus, it 1s determined that the user operation
1s the divide operation. Then, the processing proceeds to the
divide processing (F310), whereat the U-TOC is rewritten as
the divide editing.

If the stop operation 1s carried out, the playback or
playback pause or recording operation is stopped (step
F303—=YES or F307—YES). At that time, the U-TOC
stored 1n the buffer memory at that time point 1s written 1n
the U-TOC area of the disk in actual practice (F311) and the
operation is stopped (F312).

According to the above-mentioned processing, 1t becomes
possible to carry out the divide/combine processmg by the
track mark keys 74, 89 serving as mark-on/mark-o keys

As described above, according to this embodiment, 1t 1s
possible to carry out the desired divide or combine editing
only by depressing the track mark keys 74, 89 or the
mark-on keys 46, 95 or the mark-off keys 47, 96 during the
playback, playback pause or recording mode. Therefore,
since the above keys need not be operated after the apparatus
had been moved to the editing mode, the apparatus becomes
casy to handle upon editing.

In particular, by carrying out the track marking while the
recording and reproducing are carried out, the apparatus can
be considerably improved not only 1n editing operation but
also 1n use 1n the succeeding reproduction. If the track i1s
divided/combined at the desired point 1n the recording and
reproducing modes, 1t 1s possible for the user to easily
understand the divide/combine editing.

Further, since the divide/combine operation can be
executed by the remote commander 90, the headphone 80
and the microphone 70, the editing can be carried out more
casily when necessary. In particular, since the apparatus
includes the microphone 70, the track marking can be
carried out with ease by using the microphone installed on
the desk 1n order to record speeches each time speaker 1is
changed 1n the conference.

Operations for effecting the divide/combine editing and
the corresponding processings are not limited to the embodi-

ment and can be modified variously.
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By way of example, the recording and reproducing appa-
ratus body 30 and the remote commander 90 may include
track mark keys serving as both the mark-on/mark-off keys.
Conversely, the microphone 70 and the headphone 80 may
include the mark-on key and the mark-off key separately.

Also, other equipments to be connected may include the
track mark operating means and the mark-on/mark-off oper-
ating means.

Also, 1t 1s needless to say that the operation mmformation
input means 1s not limited to the system shown 1n FIG. 8 and
may be modified variously.

Furthermore, as the remote commander, 1t 15 possible to
use a radio-wave transmission type or wire connection type
remote commander.

To prevent the user from inadvertently carrying out the
track mark-on/mark-off operation, the track mark operation
unit of the microphone and the headphone may become
ciiective only when the recording 1s made.

(6. Auto track numbering mode setting processing)

In the recording and reproducing apparatus according to
the embodiment of the present invention, when audio data
input by the microphone 1s recorded, it is possible to
automatically vary track numbers at every predetermined
time by the processing of auto track numbering (ATN)
mode. In other words, under the control of the system
controller 11, U-TOC data 1s rewritten such that recorded
audio data 1s divided 1nto tracks at every predetermined time
point.

Such processing 1s automatically carried out when audio
data 1s input through the microphone if the user turns on the
ATN mode. Operation of the ATN mode will be described
with reference to FIG. 19.

A flowchart of FIG. 19 shows an interrupt routine
executed at every predetermined time interval (e.g., several
to several 100s of milliseconds) as the processing done by
the system controller 11. If the interrupt processing 1is
executed during a variety ol operations, such as stop/
playback/pause/recording, then the system controller 11
executes the ATN operation correspond to user’s ATN mode
operation.

When the ATN mode 1s set, the mode on/off should be set
in order to determine whether or not the automatic track
numbering 1s carried out upon recording. Also, 1t 1S neces-
sary to set a time interval in which the track numbering
(division) is carried out in the mode-on state, i.€., a time
interval to increment the track number. The time intervals
prepared herein are 5 minutes, 10 minutes, 15 minutes and
20 minutes.

The user sets the mode by depressing the ATN 46a (FIG.
3A) a predetermined number of times. FIG. 20 shows an

example of the setting operation. Arrows correspond to
depressions of the ANT key 46a.

When the ATN key 464 1s depressed 1n the ATN mode-off

state, the ATN mode with a time interval of 5 minutes 1s
turned on. In response to each depression of the above key,
the ATN mode with a time interval of 10 minutes 1s turned
on, the ATN mode with a time interval of 15 minutes 1S
turned on and the ATN mode with a time interval of 20
minutes 1s turned on. When the ATN key 46a 1s depressed
one more time under the condition that the ATN mode with
a time 1mnterval of 20 minutes 1s turned on, the ATN mode 1s
turned off.

In order to realize the above setting operations, the
processing shown 1n FIG. 19 1s executed.

If the ATN key 46a 1s not operated when the interrupt
processing of FIG. 19 i1s executed, then the processing
proceeds from step F101 and ended. If the ATN key 46a 1s
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operated when the interrupt processing 1s executed, then the
processing proceeds from step F101 to F402, whereat a
variable n 1s incremented. The variable n 1s set to n=0 as an
initial set value when the apparatus 1s powered.

Then, the variable n 1s compared with a constant N
(F103). The constant N is determined in response to the
number in which the ATN key 46a that was toggled as
shown 1n FIG. 20 1s depressed per period. In this case, as
clear from FIG. 20, if the above key 1s depressed 5 times
under the condition that the ATN mode 1s turned off, then the
ATN mode 1s turned off again. Therefore, if the variable n=0
when the ATN mode 18 turned off, then the constant N=4.

If the ATN key 464 1s depressed once when the ATN mode
1s turned off, then the variable n=1. Since n=N, the process-
ing proceeds to step F404. Then, the ATN mode 1s turned on
and nx5 minutes, 1.€., 5 minutes are set as a timer time T
‘TIME (F405). That is, the ATN mode with a time interval
of 5 minutes 1s turned on. The display unit 31 then displays
that the ATN mode 1s turned on and that the track 1s divided
at a time interval of 5 minutes (F406).

Thereafter, if the ATN key 464 1s depressed again, then the
variable n=2. Since n=N, the processing proceeds to step
F404, whereat the ATN mode 1s similarly turned on. Then,
nx5 minutes, 1.e., 10 minutes are set as the timer time
T-TIME (F405). That is, the ATN mode with a time interval
of 10 minutes 1s turned on. Then, the display unit 31 displays
that the ATN mode 1s turned on and that the track 1s divided
at a time interval of 10 minutes (F406).

If the ATN key 464 1s turther depressed, the AIN mode
with a time interval of 15 minutes and the ATN mode with
a time interval of 20 minutes are turned on sequentially by
the similar processing.

If the ATN key 46a 1s depressed at a time point 1n which
the ATN mode with a time interval of 20 minutes 1s turned
on, then n=4 and n=N 1s satisiied 1n step F403. Therefore, the
processing proceeds to step F407, whereat the variable n=0
and the timer time T-TIME=0. Then, the ATN mode 1s turned
off (F408) and the messages displayed to indicate that the
ATN mode 1s on and the time mterval by the display unit 31
are turned off (F409).

Thereafter, 1f the ATN key 464 1s depressed again, then the
variable n=1. Therefore, the ATN mode with a time 1nterval
of 5 minutes 1s turned on.

Specifically, since the operation of the ATN key 46a 1s
monitored by the processing shown 1n FIG. 19, the mode
operation 1n the toggle form shown 1n FIG. 20 1s realized and
it 1s suflicient that the user continuously depresses the ATN
key 46a until the desired mode state 1s presented while
monitoring the display.

(7. Processing executed when audio data input through the
microphone 1s recorded)

In response to the above mode operation, the ATN mode
1s turned on/off and the time interval for executing the
numbering when the ATN mode 1s turned on 1s set as
described above. When operation for recording an analog
signal 1nput from the microphone on the disk 1 1s started, a
processing shown 1n FIG. 21 1s executed based on the mode
setting.

While an ATN mechanism processing shown 1n FIG. 21
1s executed only when the signal input from the microphone
1s recorded, the present invention i1s not limited thereto and
that processing may be executed when an analog signal
input through an analog line i1s recorded.

When the recording is started by depressing the recording
key 33 under the condition that 1t 1s detected that the
microphone 1s connected to the microphone terminal 56, the
system controller 11 starts the processing shown 1n FIG. 21.
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When the recording of the imput signal mnput from the
microphone 1s 1nstructed, initially, a value which results
from adding 1 to the last track number (Last TNO) recorded
on the U-TOC sector 0 1s set as the track number TNO of
recorded data (F501).

Specifically, if a disk 1n which no data 1s recorded 1s used,
then the track number becomes the track number 1. If a disk
in which audio data of three track were already recorded 1s
used, then the track number becomes the track number 4.

It 1s determined whether or not the ATN mode 1s turned on
(F502). If the ATN mode is off, then the processing proceeds
to step FS503, whereat the normal recording processing 1s
executed. This recording processing 1s continued until it 1s
determined 1n step F504 by operation of the stop key 38 or
the lack of the free area of the disk that the recording is
ended or until it 1s determined 1n step F505 that the ATN
mode 1s turned on when the user executes the ATN mode
operation during the recording.

When the recording 1s ended, the U-TOC data 1s updated
within the buffer memory 13 1n response to the recording
operation 1n step F515 and the updated U-TOC data is
written 1n the disk 1 at step F516. Then, the processing 1s
ended.

If the recording processing 1s ended under the condition
that the ATN mode 1s turned off, then audio data recorded on
the disk are all managed as one track by the updated U-TOC.

If 1t 1s determined 1n decision step F502 that the ATN
mode 1s turned on, then the timer 1s reset and starts counting
(F506). Then, the recording processing is started (F507).

Since the timer counting 1s executed during the recording
processing, 1t 1s determined 1n step F510 whether or not the
fime count value reaches the timer time T-TIME.

The timer time T-TIME 1s set to a time, such as 5 minutes,
10 minutes or the like designated by the user according to
the ATN mode setting processing. If the timer time T-TIME
=5 minutes, then the processing proceeds to step F511 at a
fime point in which the recording processing 1s executed for
5 minutes. The U-TOC data stored in the buffer memory 13
1s rewritten. In other words, the start address and the end
address are written 1n the parts table led out by the table
pointer (e.g., P-TNO1) corresponding to the track No. TNO
such that audio data of first 5 minutes 1s managed as one
track.

Then, the track No. TNO 1is incremented (F512). In other
words, audio data that will be recorded heremafter are
managed as data of the next tracks.

It 1s determined 1n step F513 whether or not the track No.
TNO has reached a management information capacity limat,
1. €., track No. TNO=255. The reason for this 1s that up to
255 tracks can be managed as will be clear from the U-TOC
structure shown 1n FIG. 10. If the track No. TNO=255, then
the ATN mode is forced to be turned off (F514) and the
processing proceeds to the next normal recording processing,
(F503). That is, the track of the track No. 255 1s not divided
until the recording 1s ended.

If the track No. TNO 1s not 255, then the processing
returns to step F506, whereat the timer 1s reset/started and
the recording processing 1s executed while confirming the
count value (F507 to F510). Then, if five minutes are passed,
the U-TOC data 1s similarly rewritten within the buffer
memory 14 such that the track 1s divided and then the track
No. TNO 1s incremented (F511, F512).

The processing proceeds from step FS08 whose process-
ing 1s ended when the recording processing of the loop from
the steps F506 to F513 1s stopped or the free area 1s fully
used to step F515. The U-TOC data 1s updated within the

buffer memory 13 1n response to the recording operation and
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the updated U-TOC data is written in the disk 1 (F516) and
the processing 1s ended.

If the ATN mode of 5-minute interval, for example, 1s
turned on during the start to end of the recording, then the
recorded audio data 1s managed by the U-TOC under the
condition that the track 1s divided at the interval of 5
minutes.

If the user operates the ATN key 46a during the recording,
then 1n the interrupt processing shown 1n FIG. 19, the ATN
mode on/off and time interval (5 minutes, 10 minutes, 15
minutes, 20 minutes) for dividing the track are switched.

If the setting of the timer time T-TIME 1s changed as the
time interval at step F405 1in FIG. 19, then at that timing
point, the comparison reference value with the timer count
value at step F510 1s changed and then the processing
proceeds from step F510 to F511 when a timer time reaches
a new set fime.

Although the timer time 1s switched to 5 minutes if the
user depresses the ATN key 46a twice under the condition
that a timer time of 20 minutes 1s set, in this case, 1t 1S
frequently observed that timer count value exceeds 5 min-
utes. In this case, (timer count value)>(timer time T-TIME)
and the processing proceeds to step F510. Accordingly,
although the duration of this track does not become 5
minutes or 20 minutes, the processing flow may be set such
that the track 1s divided 1nto tracks of 5-minute interval after
the track was temporarily divided at 20 minutes. In other
words, all tracks (except the last track at the recording end
timing point) can be constantly divided at a predetermined
time interval (1.e., any one of 5 minutes, 10 minutes, 15
minutes, 20 minutes).

If the ATN mode 1s turned off during the recording, then
the processing proceeds from step F509 to F503, whereat the
following ATN operation 1s not executed. Further, if the ATN
mode 1s switched from ON to OFF during the recording,
then the processing proceeds from step FS035 to F506, then
the following ATN operation 1s executed.

(8. Various auto track numbering operations during the
recording)

The ATN operation that 1s realized by the processing
shown 1 FIGS. 19 and 21 will be described with reference
to various kinds of examples of FIGS. 22 to 28.

The respective examples show the case that an informa-
tion signal indicating a conference or the like input from the
microphone 1s recorded on the disk on which no data is
recorded at all for 28 minutes.

FIG. 22 shows the case that the information signal is
recorded 1n the ATN mode off wheremn audio data of 28
minutes from the start to the end of the recording are all
recorded as tracks. In this case, the recording and reproduc-
ing apparatus 1s an ordinary recording apparatus. If the user
wishes to hear data of the portion of 15 minutes, then the
reproduced portion should be advanced to the portion of 15
minutes by the fast forward search.

FIG. 23 shows the case that the ATN mode of 5-minute
interval 1s turned on. As illustrated, the track number 1s
updated at the interval of 5 minutes and audio data of 28
minutes are divided from the track 1 to the track 6 when the
recording 1s ended.

That 1s, 1n the U-TOC, the start address and the end
address of the portion in which data of 0 to 5 minutes are
recorded are recorded on the parts table shown by the table
pointer P-TNO1. Similarly, start addresses and end
addresses of the positions at which data of 5 to 10 minutes,
10 to 15 minutes, 15 to 20 minutes, 20 to 25 minutes and 25
to 28 minutes are recorded are respectively recorded on the

parts tables led out by the table pointers TNO2 to P-TNO6.
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Therefore, 1f the user wishes to reproduce the portion of
15 minutes, then the user can immediately listen to sounds
of that portion by accessing the start position of the track 4.

FIG. 24 shows the case that the ATN mode of 10-minute
interval 1s turned on. As 1illustrated, the track number 1s
updated at the interval of 10 minutes and audio data of 28
minutes 1s divided from the track 1 to the track 3 when the
recording 1s ended.

FIG. 25 shows the case that the ATN mode of 5-minute
interval 1s turned on by the user by depressing the ATN key
464 at a timing point of 11 minutes, for example, although
the ATN mode 1s turned off when the recording 1s just
started.

In this case, the portion ranging from O to 16 minutes are
set to the track 1 and portions are divided at the interval of
5 minutes to the track 2, the track 3 and the track 4. In such
case, the track may be divided at the timing point (portion
of 11 minutes) where the ATN mode is turned on.

FIG. 26 shows the case that the ATN mode 1s turned off
by the user by depressing the ATN key 46 at a timing point
of 18 minutes, for example, although the ATN mode of
5-minute interval 1s turned on when the recording is just
started.

In this case, the portions of 0 to 15 minutes are set to the
track 1, the track 2 and the track 3. If the ATN mode 1s turned
off before the track 4 1s divided at the timing point of 20
minutes, then audio data of 28 minutes 1n which the record-
ing 1s ended from the audio data of the portion of 15 minutes
are set to the track 4.

FIG. 27 shows the case that the ATN mode 1s switched to
the 10-minute interval by the user by operating the ATN key
46 at a timing point of 14 minutes, for example, although the
ATN mode of 5-minute mterval 1s turned on when the
recording 1s just started.

In this case, the audio data of 0 to 10 minutes are set to
the track 1 and the track 2 and audio data of 10 to 28 minutes
are divided to the track 3 and the track 4 at the interval of
10 minutes. Also 1n this case, the track may be divided at a
timing point (timing point of 14 minutes) where the mode
setting 1s switched.

As 1s clear from these examples, according to this
embodiment, since the ATN processing 1s carried out 1n
response to the user’s operation during the recording, it the
user wishes to hear a desired portion upon playback, it 1s
possible to search a desired portion easily and readily by
detecting the starting portion of the recorded data.

While the on/off of the ATN mode and the time interval
of dividing the track can be set by using the ATN key 46a
as described above, the mode on/ofl operation key and the
operation key for setting the time interval in which the track
1s divided may be provided independently.

(9. System for using the auto track numbering mode setting
key also as the recording key)

The ATN mode on/off and operation key for setting the
time 1nterval of dividing the track may be served also as the
recording key 33 and therefore the ATN key 46a may be
removed.

In this case, the system controller 11 may execute the
decision processing of FIG. 28 for the operation of the
recording key.

If the recording key 33 1s operated, then the processing
proceeds from step F601 to F602 whereat the present
operation state 1s judged. Then, 1f the present operation state
corresponds to any one of the present stop state, the repro-
ducing state and the pause state, then it 1s determined that the
operation 1s the recording operation. Thus, the recording
processing 1s started at step F610.
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If the recording key 33 1s operated during the recording,
a negative result 1s obtained at step F602 and an affirmative
result 1s obtained at step F603. Then, the processing pro-
ceeds to step Fo604.

In this case, the operation of the recording key 33 1s not
recognized as the operation for recording but 1s recognized
as the operation for setting the ATN mode.

Then, at step F604, the present ATN mode state 1s judged.

If now the ATN mode of 5-minute interval 1s turned on,
then the processing proceeds to step F6035, wherecat the ATN
mode of 10-minute interval 1s turned on.

If now the ATN mode of 10-minute interval 1s turned on,
then the processing proceeds to step F606, wherecat the ATN
mode of 15-minute 1nterval 1s turned on.

If now the ATN mode of 15-minute interval 1s turned on,
then the processing proceeds to step F607, whereat the ATN
mode of 20-minute 1nterval 1s turned on.

If now the ATN mode of 20-minute interval 1s turned on,
then the processing proceeds to step F608, whereat the ATN
mode 1s turned off.

If now the ATN mode 1s turned off, then the processing
proceeds to step F609, whereat the ATN mode of 5-minute
interval 1s turned on.

In other words, during the recording, the recording key 33
may function as the operation key for setting the ATN mode
owing to the toggle form of FIG. 20.

The present invention 1s not limited to the above-
mentioned embodiment and may be modified variously.

The setting of the time interval 1s not limited to the
above-mentioned examples and other time intervals may be
set. When necessary, only one fixed time interval may be set.

Further, the ATN key may be disposed on a remote
commander for controlling the recording and reproducing
apparatus via infrared rays and the remote control operation
units provided on the headphone and the microphone con-
nected thereto.

Further, the processing system for the ATN operation 1s
not limited to those of the examples shown in FIGS. 19 and
21 and may be considered variously.

We claim:

1. An apparatus for recording a recording medium, com-
Prising;:

recording and reproducing means for recording or repro-

ducing data on or from a recording medium in which
management 1nformation for recording or reproducing

data 1s recorded together with data;

mode designating means for setting a dividing mode for
automatically dividing one data to a plurality of data;
control means for controlling said recording and repro-
ducing means based on said management 1nformation
so that said recording and reproducing means records
or reproduces data on or from said recording medium
and rewriting said management information so that data
recorded on said recording medium 1s automatically
divided into data of measure at every predetermined
data length when said dividing mode 1s designated by
said mode designating means during data recording;
and

data length setting means for setting a length of said

predetermined data length;
wherein said control means automatically releases said
dividing mode when said control means detects that
the number of divided data has reached a manage-
ment mformation capacity limit after said dividing
mode 15 set by said mode designating means during,

data recording.

2. An apparatus for recording a recording medium accord-
ing to claim 1, wherein said length of said predetermined
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data length can be variably set 1n response to the number 1n
which said mode designating means 1s operated and data
indicative of set length of data length 1s supplied to said
control means.

3. An apparatus for recording a recording medium accord-
ing to claim 1, wherein said mode designating means 1s a
recording start operation unit for starting recording opera-
fion on said recording medium when an input signal 1s
supplied to said control means.

4. An apparatus for recording a recording medium, com-
prising:

recording and reproducing means for recording or repro-

ducing data on or from a recording medium in which
management information for recording or reproducing
data 1s recorded together with data;

mode designating means for setting a dividing mode for
automatically dividing one data to a plurality of data;

control means for controlling said recording and repro-
ducing means based on said management information
so that said recording and reproducing means records
or reproduces data on or from said recording medium
and rewriting said management information so that data
recorded on said recording medium 1s automatically
divided into data of measure at every predetermined
data length when said dividing mode 1s designated by
said mode designating means during data recording and
wherein said control means automatically releases said
dividing mode when said control means detects that the
number of divided data has reached a management
information capacity limit after said dividing mode 1s
set by said mode designating means during data record-
ing; and

data length setting means for setting a length of said

predetermined data length wherein said length of said
predetermined data length can be variably set in
response to the number 1n which said mode designating
means 1s operated and data indicative of set length of
data length 1s supplied to said control means.

5. The apparatus for recording a recording medium
according to claim 4, wherein said mode designating means
1s a recording start operation unit for starting recording
operation on said recording medium when an mput signal 1s
supplied to said control means.

6. An apparatus for recording a recording medium, com-
Prising;

recording and reproducing means for recording or repro-

ducing data on or from a recording medium in which
management 1nformation for recording or reproducing
data 1s recorded together with data;

mode designating means for setting a dividing mode for
automatically dividing one data to a plurality of data
wherein said mode designating means 1s a recording
start operation unit for starting recording operation on
said recording medium when an input signal 1s supplied
to said control means;

control means for controlling said recording and repro-
ducing means based on said management information
so that said recording and reproducing means records
or reproduces data on or from said recording medium
and rewriting said management information so that data
recorded on said recording medium 1s automatically
divided into data of measure at every predetermined
data length when said dividing mode 1s designated by
said mode designating means during data recording;
and

data length setting means for setting a length of said
predetermined data length wherein said length of said
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predetermined data length can be wvariably set 1n
response to the number 1n which said mode designating,
means 1s operated and data indicative of set length of
data length 1s supplied to said control means.

7. An apparatus for recording a recording medium accord-
ing to claam 6, wherein said control means automatically
releases said dividing mode when said control means detects
that the number of divided data has reached a limit which
sald management information can manage after said divid-
ing mode 1s set by said mode designating means during data
recording.

8. An apparatus for recording a recording medium, com-
Prising;:

recording and reproducing means for recording or repro-

ducing data on or from a recording medium 1n which
management information for recording or reproducing,
data 1s recorded together with data;

mode designating means for setting a dividing mode for
automatically dividing one data to a plurality of data;

control means for controlling said recording and repro-
ducing means based on said management information
so that said recording and reproducing means records
or reproduces data on or from said recording medium
and rewriting said management information so that data
recorded on said recording medium 1s automatically
divided into data of measure at every predetermined
data length when said dividing mode 1s designated by
saidd mode designating means during data recording,
wherein said control means automatically releases said
dividing mode when said control means detects that the
number of divided data has reached a management
information capacity limit after said dividing mode 1s
set by said mode designating means during data record-
ing; and

data length setting means for setting a length of said

predetermined data length;

wherein said mode designating means 1s a recording
start operation unit for starting recording operation
on said recording medium when an 1nput signal 1s
supplied to said control means.

9. The apparatus for recording a recording medium
according to claim 8, wherein said length of said predeter-
mined data length can be variably set in response to the
number 1n which said mode designating means 1s operated
and data indicative of set length of data length 1s supplied to
said control means.

10. An apparatus for recording a recording medium,
comprising:

recording and reproducing means for recording or repro-

ducing data on or from a recording medium in which
management information for recording or reproducing
data 1s recorded together with data;

mode designating means for setting a dividing mode for
automatically dividing one data to a plurality of data;

control means for controlling said recording and repro-
ducing means based on said management 1nformation
so that said recording and reproducing means records
or reproduces data on or from said recording medium
and rewriting said management information so that data
recorded on said recording medium 1s automatically
divided into data of measure at every predetermined
data length when said dividing mode 1s designated by
said mode designating means during data recording;
and

data length setting means for setting a length of said
predetermined data length wherein said length of said
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predetermined data length can be wvariably set 1n mode 1s set by said mode designating means during

response to the number 1n which said mode designating data recording, and further wherein said mode des-

means 1s operated and data indicative of set length of 1gnating means 1s a recording start operation unit for

data length 1s supplied to said control means; starting recording operation on said recording

wherein said control means automatically releases said 5 medium when an input signal 1s supplied to said
dividing mode when said control means detects that control means.

the number of divided data has reached a manage-
ment information capacity limit after said dividing * ok & ok ok
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